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THE Herberton Tin Mines, as 'they are called, lie upon the slopes 
and crests o£ granite spurs from a great granitic range of 
mountains which ruo in a north and south direction about forty or 
fifty miles from the coast. It is not the main dividing range, but lies 
to the west of it, and though it is usually much higher than the main 
divide, yet it is broken by large gaps and valleys through which the 
western waters flow. Thus the Mitchell Eiver and its many tributaries 
flow through a gap in the granite range between Port Douglas and 
the Hodgkinson Grold Field. The spurs of the granite make a division 
between northern and southern waters. The mountains of the tin 
districts form a division of this kind. The "Wild Eiver flows into the 
Herbert below Cardwell, and the Barron into Trinity Bay, north of 
Cairns. These are both eastern waters. 

The origin of this peculiarity is that probably the granite axis 
was formerly the main dividing range, but in later tertiary epochs 
there has been a great outpouring of volcanic rock on the eastern side 
of the granite mountains. This has capped some of the higher portions 
of them and given a new course to the waters. 

Leaving Cairns for the Wild Eiver, the road goes through about 
sixteen miles of low flat country of open forest consisting of gum 
(bloodwood and Moreton Bay ash), tea-tree, &c. There are many 
creeks intersecting, all lined with that dense tropical forest which goes 
here by the name of scrub. 

At sixteen or seventeen miles the broad bed of the Mulgrave 
Eiver is crossed at the foot of the Pyramids (3,000 feet), and the 
country is recent volcanic. I may here mention that the recent 
volcanic soil is always clothed with the most luxuriant forest, forming 
a dense dark thicket of magnificent trees, matted together with vines 
and climbing palms, with an undergrowth of stinging trees (laportea 
moroides), ferns, &c. The connection between the basaltic soils is so 
marked that the country might be geologically mapped by the scrubs 
alone. The soil is of the richest description. 

Five miles beyond the first crossing the Mulgrave has to be 
forded a second time. There is always a fine stream of clear rapidly- 
running water in the river. It is fordable in dry weather, but rapidly 
rises in wet seasons, and is then 300 or 400 yards wide and quite 
impassable. 

The second crossing is at the foot of the main range. Here two 
roads divide ; the one to the south leading, by G-oldsborough, to the 
Lower and Upper Mulgrave Gold Fields. Of this track I shall speak 



4 



hereafter. The northern track is the one now used from Cairns to 
Herberton. The river is scarcely 200 feet above the sea ; but after 
leaving its bank the road ascends rapidly. At first there is about a 
mile of forest, on the slopes of a very rocky volcanic ridge. After 
this the soil suddenly changes to a poor granitic sand, with a few trees 
of moderate height and poor coarse grass and sedges. 

The road, or rather bridle track, then ascends the range by a very 
steep spur, which requires the utmost exertion to climb, and horses 
must be led up it. It rises 2,000 feet in two miles ; but a winding road 
might easily be found. The spurs are very narrow, with large granite 
rocks on either side, through which a tributary of the Mulgrave 
comes, falling in most picturesque cascades. The view from here over 
the valley of the Mulgrave and across the Bellenden-Ker Eange is 
magnificent and bold in the extreme. 

At three miles from the Mulgrave, and twenty-five from Cairns, 
the summit of the range is reached at about 2,500 feet above the sea. 
So steep is the incline that three hours is the very quickest in which 
the ascent could be accomplished by us. 

The summit is clothed with forest or scrub, with a somewhat 
different vegetation from the valley below, and a considerable propor- 
tion of large cedar trees. The soil is volcanic. There is a slight 
descent from the range at first ; but generally the country is a table- 
land of volcanic rock, intersected by many tributaries of the Barron, 
some of which are larger than the channel which bears the name of 
the main river. The most of them have steep banks of very vesicular 
lava or dolerite. 

This forest country continues, with occasional open patches of 
granitic soil, for about twenty miles. None of the open patches are 
much over a mile in extent. The path through them all is very 
winding, and could be much shortened. In the forest there are two 
or three camps of cedar-getters. They hope to float some of the 
timber they procure down the Barron in the rainy season ; but the 
falls are so numerous, high, and rocky, that the experiment is a 
doubtful one. 

At about ten miles from Herberton the forest ceases, and the 
country is an open forest of scented gum, bloodwood, and ironbark, 
with tea-tree and other shrubs. The soil is extremely light and poor. 
The road gradually ascends, passing over a spur of the main divide, 
which is 3,600 feet high. Five miles beyond this is Herberton, in the 
valley of the Wild Eiver, a little below 3,000 feet above the level of 
the sea. 

The town is merely a collection of tents and bark humpies of the 
most temporary description. Two or three weather-boarded buildings 
are in course of construction on what will be the main street ; but 
everything so far is of the most primitive and temporary kind. 

The tin claims are on the slopes of the mountains or ridges, which 
at a distance of less than a mile entirely surround the town. On an 
average this range is from 600 to 700 feet above the Wild Eiver. As 
yet the miners have done comparatively so little work that there is not 
much to be seen. There are 110 whims, engines, or other appliances. 
A heap of stone and a windlass is all that is visible. 
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The workings are of three kinds. Eirst, those in which the tin ore 
has been taken from the surface of the ground. In this case the ore 
has been scattered on the slopes of the ground, beneath and imme- 
diately around the lode. The origin of these deposits is obvious. The 
wearing down of the rock in which the vein is situated has liberated 
the tin stone and scattered it about the surface. This wearing down 
is due to the action of rain and air upon the granite and the iron 
associated with the lodes. The granite is very easily decomposed in 
this locality. It contains large crystals of felspar, which has variable 
proportions of soda and potash, both much liable to decomposition 
from water. The cracks and fissures in the neighbourhood of lodes 
renders this action of water more rapid, and favours the quick rusting 
of the iron which all the veins contain. It is probable that the tin 
which occurred in the vein became oxydized at the same time. Like 
iron, it is not easily decomposed when it is oxydized ; but while 
hydrated peroxide of iron is loose and friable and easily washed away, 
the oxide of tin, or cassiterite, becomes compact, heavy, and very difficult 
to remove. The decomposition and removal of the granite beneath 
made the tin ore gradually roll down the slopes, and thus streams of tin 
stone are found in lines along the ridges or valleys leading down from 
the lodes. 

This surface tin stone has been the indication which has induced 
the miuers to take out claims. In nearly every case they have led to 
the discovery of lodes, though some have not been successful as yet. 

The second kind of working is quarrying, or taking out large 
masses of tinstone which occurs on the caps or heads of lodes. 
These are called bunches of ore, which are entirely due to the accumu- 
lation of ore in one spot, while the matrix of the lode slowly wore 
away. For the reasons already explained, the substance of the tin- 
stone was prevented from being carried away by causes which easily 
affected the lighter matrix. The miners connect the appearances of 
these bunches of ore or capping with the action of volcanoes, and 
call them "blows — boils up" of tin. The rusted appearances of the 
stone, and its brown, red, and yellow hues, all look like a burnt stone. 
But the action is entirely that of water, not of fire. 

The bunches of ore are of every form, and run almost in every 
direction. They are alternately very rich and poor in tin as the amount 
of matrix varies. This matrix or gangue is composed of water rusts 
(hydrated oxides) of different minerals, of which silica, alumina, and 
iron are the chief. Some of the miners have not done more than work 
at this capping, and have not found the lode. It is not to be expected 
that large lodes will always be found connected with them. The 
bunch of ore may have accumulated on a small pipe, vein, or leader. 
In all tin mines there are found irregular bunches of ore, sometimes 
of many fathoms in each direction, and they are attached to the lode 
by very small " strings " or leaders. Where the leaders or veins were 
numerous the action of water has permeated the whole rock with 
mineral matter, and this is likely to continue until a depth is reached 
to which surface water could not penetrate. 

The appearance of these cappings is very variable, but generally 
they are masses of brown, red, and yellow stone, parted in all 
directions by white veins and nodules. Here and there crystals of 
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quartz, felspar, iron pyrites, wolfram, are seen with garnets, tourmaline, 
and other minerals. The tin suddenly appears or disappears, as we 
might expect in a stone so very indiscriminately mixed. In no case, 
however, can it be said to have failed entirely in any claim. No system 
is followed, nor can any be suggested, as a way of tracing it. The man- 
ner in which it infiltered into the crevices and interstices of the rock 
depended entirely on the shape of the ground or the hardness of the 
rock, which probably varied in every individual case. 

These capping workings are looked upon by the miners in many 
instances as lodes, or the lode is not searched for. They are followed 
as they are found to be richest, in what appears to be a very rough 
and clumsy way, but no doubt in a manner in which the miner consults 
his present interest the best. 

The third working is where a shaft or drive is sunk on the lode 
itself. The operations of this character are not so numerous as those 
I have already mentioned. A good many lodes have been found, which 
no doubt will be found permanent and very rich, but there is always 
near them cappings which pay better to work for the present. As far 
as they are known the lodes are wide and rich. There is some varia- 
tion in the direction they take and in their dip, but as a rule they have 
not much underlay. At Herberton the average direction is a little E. 
of N. and W. of S. On the western side of the granite range the 
average direction is W. of N. and E. of S., so that the veins converge 
towards the central axis as they run north. But this generalization 
requires a more extended knowledge before it can be held as certain. 

The reefs or lodes are very like those of Cornwall, and have 
the same variable character in thickness and direction, and they are 
probably as rich, as abundant, and as valuable. That they will prove 
permanent I have not the least doubt. There is one very obvious 
proof of this before our eyes. Reef s are found on the highest hills 
and in the lowest valleys, and those in the valleys are often the richest 
and best, as for instance the Prospecting Claim. Now, the valleys are 
due to the wearing action of water, and they expose the lower portions 
of the granite, in some instances 700 and 800 feet below some of the 
tin workings of the hills. If, then, the lodes are found permanent 
and good in the valleys, it gives us reliable ground for judging of their 
character for many hundred feet. 

There are, strictly speaking, two distinct series of tin lodes in 
this locality. The first is Herberton, on the Wild River, on the 
eastern side of the granite range. The other is on the western side 
of the range, between six and seven miles distant, on the sources of 
the Tate and "Walsh Rivers. The second field is called the Great 
Western. 

All the remarks with reference to the workings of the Herberton 
field apply to the Great Western. The lodes have, however, been 
worked for a shorter time, and, as a^rule, though few in number the 
cappings are much richer than in Herberton. The character of the 
stone is nearly the same, but there are local variations. 

A peculiar feature of the metalliferous deposits of the Great 
Western is the out- crop of several very promising-looking copper 
lodes with excellent ore. This makes the resemblance of this mineral 
district to the Cornwall tin deposits still more close. At present, as 
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there is no way of treating copper ores, the lodes have not "been 
followed to any extent. About fifty tons of good ore have been 
raised. 

The metalliferous zone at the Great Western, though very rich, 
is an extremely narrow one. A vigorous search has been made at 
every side of the spur on which the veins occur, but hitherto without 
success. It may be doubted, however, if the whole of the district has 
been properly prospected. 

The nature of the stone in which the tin is found is, as may be 
surmised, very variable. The more common form of the ore is a dark- 
green or brown mineral, called chlorite. Some of it is a real chlorite-— 
that is to say, a chemical combination of silica, alumina, and magnesia. 
But what is called chlorite here is probably a protoxide of iron of 
green colour, mechanically mixed with the results of the decomposition 
of granite. "When not much affected by water the colour is green 
from the protoxide of iron. This, however, very easily becomes a 
peroxide by the action of water, and acquires the usual appearance of 
iron rust, which it communicates to the other minerals, giving them all 
a red-brown, or yellow colour. The tin is mixed with this in rather 
darker shapeless masses. Sometimes it is easy to see it, and is darker 
and more metallic-looking than the matrix ; but more commonly it can 
only be detected by the great weight of the stone. In many lodes the 
tin is freely mixed with white felspar, either in veins or nodules. The 
felspar is white and crystalline, and is confounded by the miners with 
quartz. These felspar ores look very much like white marble with 
coarse black veins. They are not usually so rich as the so-called 
chlorite matrix ; but they are not so common. 

The tin is not found crystalline in the lodes unless a solitary 
crystal of ruby tin in a cavity, and that very rarely. When the ore is 
crushed it does not assume the appearance of stream tin, nor is it 
chemically so pure. This gives rise to many theoretical questions as 
to the origin of stream tin, which is so very different in appearance, 
quality, and crystalline structure. Large crystals of stream tin are 
found in the Tate, but such things are unknown in the lodes. It 
seems as if the crystals of stream tin are formed from solution in the 
water which flows over them. But a full discussion of this question 
cannot be dealt with now. 

Mingled with the tin and not very unlike it is a mineral called 
wolfram. This is principally an oxide of the metal tungsten and 
a little manganese. It is darker in colour than the oxide of tin, and 
more metallic in its lustre. As it is very heavy it is difficult to separate 
from the tin ore. There is not very much of it in the mines, and its 
occurrence is another point of resemblance between them and those of 
Cornwall. Eventually it may prove of some commercial value in the 
manufacture of tungstate of soda. 

Copper, lead, silver, arsenic, and manganese also occur in some 
of the claims, but not abundantly. There are no copper lodes about 
Herberton as on the western side of the range. 

As the water level has not been yet reached on any of the claims, 
it is not certain what will be the permanent state of the tin — that is to 
say, the mineral form in which it will be found. So far it only occurs 
as massive oxide of tin, in the manner already described. 
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Taking all the appearances together, there can be no doubt of* the 
immense value and importance of this mineral country. It may truly 
be called the Cornwall o£ Australia, and there are no metallic lodes on 
the Continent which can be at all compared with those of the Wild 
Eiver and western side of the range. No doubt, many of the 
lodes which are now regarded as separate, belong to one and the same ; 
but the abundance of lodes in any case may truly be regarded as 
unusually large. They appear to be of about the average thickness of 
those in Cornwall. Many have been regarded as much thicker than 
they really are, because of the cappings which are so extensive. 

Up to the present time the ore has been taken out just where it 
could be got. There has not been any attempt at mining on scientific 
principles. Very little timbering has been done, and that only of the 
roughest kind. The consequence of this will be that much damage to 
the sinking and the claims generally will be done during the rainy 
season. 

The most of the claims are worked by two men — some only by 
one. The boundaries are marked in the most imperfect manner 
by small pegs stuck in the ground or supported by stones. They are 
not surveyed, and there is no registration of any kind. If this state 
of things is not remedied there will be much confusion and litigation 
hereafter. 

It is quite impossible for one or two men to work any of these 
mines. They will all require a large expenditure of capital before any 
depth can be reached. To form companies, or float these undertakings 
in any way, the miners must have some title to show, and some means 
of definitely describing the property they possess. At present they 
have nothing. 

The ore as it is stacked on the surface varies in value from 15 to 
60 per cent, of tin-stone. There is also much poor stone with less than 
10 per. cent. This would not pay to crush now; but the time will 
come when all these ores will be utilized. Ores with one per cent, of 
tin are worked in Cornwall at a profit. 

In the commencement of this field ores were freely bought by one 
firm, but now that the rainy- season is approaching no purchases are 
made. This arises from the difficulty of getting ores to the coast in 
wet weather. For some months the roads are completely blocked by 
the flooded rivers and creeks, as well as the boggy nature of the 
ground. 

There is only one crushing machine on the ground. This has only 
a battery of five stampers. All the ore raised from the mines has to 
be crushed and streamed in sluice-boxes. When washed it is in 
different degrees of fineness— from mere slime to coarse tin sand. 
These separations are made by the weight of the tin in the water. The 
crushing is necessary to separate the oxide of tin from the vein scuff. 
This matrix has already been described. It may be added, that it is not 
so hard as quartz. 'I he latter is a very rare matrix, but felspar, which 
is much softer, is not. When crushed the lighter particles of sand, &c, 
are easily washed away, and the tin remains very nearly pure, but not 
so pure as stream tin. 

The ore as it is raised from the claims could not be sent to the 
coast with any chance of remuneration. It must be crushed and 



streamed first ; and, as there is only one mill on the ground, there is 
little chance at present for realizing on the ore. For this reason 
there is likely to be some depression on the field, especially during the 
wet season. 

No stream tin in any payable quantity has been found in any of 
the creeks or gullies, either on the eastern or western side of the range. 
This is in keeping with what is generally found to be the case. Stream 
deposits are never largely developed near rich veins. 

The Western tin fields are, as I have already observed, on the 
sources of the Tate. From twenty-five to thirty miles away stream 
tin deposits are found. They are seen to come from spurs off the same 
granite range. A fine view of the whole country can be obtained 
from the Great Western claim. The granite range and its spurs are 
seen to continue northward. There is a break to the westward, and 
at a short distance beyond the Hodgkinson Ranges arise. They seem 
to be quite a distinct formation on the flanks of the granite range. 

I consider that the granite of the tin fields belongs to one of the 
oldest formations of Australia. From the fact that it is overlaid by 
mica-schists on the Mulgrave and Hodgkinson, it is evidently a most 
ancient formation. The mica-schists I consider as Siluro-Cambrian, or 
perhaps even older. There are not wanting indications that this 
granite is an altered stratified rock, and may have belonged to the 
very oldest paloeozoic or Lamentian. 

It is probable that the tin veins became segregated from the 
granite when that rock lost its stratified character. This was effected 
by great pressure and super-heated steam, or, as generally admitted 
now, hydro-thermal action. The production of granitic material has 
been imitated in the chemist's laboratory from pulverised stratified 
rocks. The miscroscope has also come to the aid of the chemist, and 
proved beyond much question that.the temperature at which the granite 
came to its present state was a little below red heat aided by com- 
pressed steam. 

It has long been thought that the tin veins were the oldest of 
metalliferous deposits, but probably they belong to different ages. 
There is little doubt, however, that they occur in the oldest rocks. 
We have an illustration of this at Herberton. It is on the highest 
portions of the granite range that the veins or lodes are found. From 
this circumstance I would recommend that prospecting should be 
especially directed to such localities. The Bellender-Ker Range, 
Mount Peter Botte, Mount Thomas, and Mount Bartle Frere, — 
these are all unexplored regions, and are well worth examination. 

In conclusion, I may say again that I regard the tin fields of the 
Herberton and western districts as of immense value and richness. 
They cannot fail to be a most important source of value to the colony, 
and they are more permanent in character than any tin fields we yet 
possess. 

There are, no doubt, many places where dykes of porphyry and 
finer-grained granite occur (elvans), but the depth reached is not 
sufficient to determine this easily. At the Great Western the walls 
of the lodes were a hornblende granite — that is to say, a mixture of 
felspar quartz and hornblende. The latter mineral was very abundant, so 
as to give a dark-green appearance to the stone. Mica is generally rare 
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in the granite all through the district, but veins of it occur in the lodes 
and much steatite or soapstone (silicate of magnesia), which is no 
doubt derived from the decomposition of mica. The granite, where 
acted upon by water, weathers into a reddish-brown rock. This is 
generally regarded as an indication that the felspar is orthoclase — that 
is, containing potash. Porphyry and felsite occur in the Wild River, 
no doubt derived from dykes near the tin lodes. 

The main road used for carriage is by way of Port Douglas, which is 
eighty-four miles away. It is a very bad road and impassable in the 
rainy season, but it is the only track that can be used by drays. The 
road by Cairns is much shorter, and leads to a port nearer the capital. 
The Cairns road need not cross the Mulgrave River at all as it does 
now, and thus one great source of impediment to the traffic might be 
avoided. There is some talk of a road to the Johnstone River where 
there is a good port, and much nearer Townsville. This, probably, will 
be the eventual course of the traffic. There is great jealousy on account 
of local interests about these questions ; but I firmly believe that we are 
only on the threshold of our mineral discoveries in this country, and all 
the various seaports will become important as time goes on. 

Note. — The population at Herberton is only slowly increasing. There is not 
much room as yet for extra labour, as those who own the claims work them without 
help. 



